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TAPE YARN OF POLYESTER/POLYPROPYLENE RESIN BLEND AND CARPET BACKING WOVEN THERE- 
FROM 



Field of the Invention 



This invention relates to tape yams suitable for weaving, comprising a resin blend of polyester and 
-propylene polymer components, -and carpet'-backings woven from such'yams. The inventioih also relates to 
a resin blend suitable for manufacture of tape yams and a process for producing the yams. 



Background of the tnventton 
10 ' " 

Manufacture of tufted carpets normally involves tufting a primary backing followed by washing, dying 
and- drying the tufted backing and then sut^ecting the same to a finishlng'operation. - 

Tufting usually is accompQsKed by inserting reciprocating needles threaded with- yam through the 
IS .'primary backing to form tufts or loops of yam. Loopers or hooks, typically working in timed relationship with 
the needles, are located such that the loopers are positioned just above the needle eye when the needles 
are at an extreme point in their stroke through the backing fabric. When the needles reach that point, yam 
is picked up from the needles by the toopers and held briefly. Loops or tufts of yam result from passage of 
the needles back through the- primary backing. This process typically is repeated as the loops move away 
20 from the loopers due to advancement of the backing through the needling apparatus. If desired, the loops 
can be cut to form a cut pile; for eicample by using a looper and knife combination in the tufting process. 
Alternatively, the loops can remain uncut. 

Primary backings for tufted carpets are typically woven or nonwoven fabrics made of one or more 
natural or synthetic fibers or yams such as jute, polypropylene, polyethylene, poiyamides. polyesters and 
25 rayon. Films of synthetic materials, such as polypmpylene, polyethylene and ethylene-propylene 
copolymers, also c^ be used to fonn a primary backing. 

The tufts of yam inserted in the tufting process are usually held In place by untwisting of the yams as 
well as shrinkage of the backing, in the finishing operation, the back side or stitched surface of the backing 
usually is coated with an adhesive, such as a natural or synthetic oibber or resin latex or emulsion or a hot 
- 30 melt adhesive, to enhance locking or anchoring of tufts to the backing. Use of such adhesives also improves 
dimensional stability of the tufted carpet resulting in more durable carpets of improved skid and slip 
* resistance. The tufted carpet often is further stabilized in the. finishing operation by laminating a secondary 
backing, for example a thermoplastic film or a woven or nonwoven fabric made fmm polypropylene, 
polyethylene or ethylene-propylene copolymer or natural fibers, such as jute, to the primary backing. The 
35 adhesive used in the finishing operation bonds the primary backing to the .secondary backing. 

C3jve\ backings woven from polypropylene yams are well known and widely used commerdally. An 
example of such a backing Is disclosed in U.S. Patent 3,110.905 to Rhodes, issued November 19. 1363. 
which is directed to backings woven from yams of Rat rectangular, cross-section of thermoplastic resins, 
including polypropylene, for tufted carpets. Manufacture of such yams and use of the same to manufacture 
40 woven ciarpet backings Is disclosed in U.S. 3.503.106. issued March 31. 1970. to Port et al.. directed to 
extrusion of thermoplastic resins to form a film-like web. orienting the film by stretching, slitting the oriented 
films into tape or ribbon-Iike yams, folding the tapes, calendering the folded tapes and then feeding the 
lapes to a loom tor weaving. Such fiat, rectangular yams are often referred to as tape or ribbon yams. 
For some end uses, backings woven from polypropylene tape, yams have found limited use. In 
45 automotive carpels, woven polypropylene backings have fiinlted utility because molding of the carpet to 
automobile interior surfaces often is conducted atdove the melting point of polypropylene or at temperatures 
fiigh enough- to cause stretching of polypropylene yams and loss of dimensional stabiBty. Woven poly- 
propylene backings are not favored for use in carpet tile for similar reasons. When carpet bias are adhered 
to suriaces using hot melt adhesives. heating to activate such adhesives often is performed at temperatures 
50 high enough to cause stretching of the backing yams such that dimensional stability is sacrificed. 

For automotive carpets, carpet tiles and other carpet structures to be exposed to temperatures above 
Ihe melting point of polypropylene or high enough to cause stretching of polypropylene yams, backings 
woven from other materials are known. However, higher melting materials pose other difficulties. Woven 
polyester backings for automotive carpete and carpet tile have been proposed. Polyester yams can 
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^;^r. higher ^ po.ypropy.ne V- ^JJ^"* ^uiutriSdZ^ 

• howewBf. backings vwwn fiom polyester -tape yams ai« pooriy su ted tor "^J^^ both needles 
bBcause the yls are Wtte and abrasive such that substental dellectc r, and breakage 

and yariB oum during tufting. resulUng In poor Miwomovlene backings tor carpets and 

U.S. Patent No. 4558.602. Issued December 3. ^^8. ^ferably ct nyloa 

carpal ties ha^ng wo«n reinforcing yamsMess pmne Id Ja" PO'JP^W^^ J ^ „^ 

pTes^r or flbe^lass. in the warp dimctlo. ^"''^ ^'SS. of wLp reinfordng 

„ Lugh polypmpylsnB yams to lead to difficuHies in •'J^ "'^^"im^^ Such 
• t^onwovan-polyester carpet bacWnos also have been P!«P°seJ ««» random 

■• • *^r^Z'^j:VZ':Z:TZ llrX^Sr JSanenced ^ woven 

: -.woven Ihsrelrom wherein dtmensiona. stability. h.gh ^^^^^^^^^c^TTZ^ecX of this 
Bonal neednng techniques ara adequate to overcome the backings tor tufted 

>■ -.Tvention-to. provide Improved tape yams su.tabU> '^'^^f^J ^^^^S. Is to J^vide such 

• sUlied in the art Inim the following description and claims. . •• nmvidina tape yams of a 

t^nacpera^ons a,, is -^^^^^^l^ZtX^X^ SSlT^s invented^ 

• • backings woven tram the yams, "nie polyester 5"° fZSvnhLrsvstem and-fadHtate splitting of the y^ms 
-• a,elncompalible.beingprwentinmetapeya.masa^^^^ J^^^ ^ 

■during needling. During pmcessmg of the "^'l^^^'^X "Zl Lpported in the melt by Ihe 
« intariT,ediate Intrinsic viscosity and relabvely ^I'^^jS^^Xt S ^-^^^ 

relatively higher melt viscosity molten ^«^J^^^^^^ be woven by conventional 
thickness and good film strength are achieved. s^iHty capijie 
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"me Prior Art' 



. i ^ ,^n.,a iiQ Patent No 4 556,602 issued December 3. 1985. is directed to Improved 
As discussed above. U.S. Patent NO. JWO.ou^ ^^^^^^g yams are woven Into 

L^i'Vp.^ P«~««n. 

.uuk ho* n! intflrast in connection wHh the present invention In 
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temperature processability and tuftablQty by nesdiing are no! addressed. 

U.S. 3.579.509. issued May IB, 197t. to Sevenich. Is directed to improving flax resistaiice of poly- 
(ethylene terephthalats) nims used as packaging and magnetic recording tapes by blending minor amounts 
prfustbie. heat stable polymers of mono-alpha olefins with the polylethytene terephftalate). According to 

5 the patent. 2-40 weight percent- olefin polymer can be used although there is no advantage to adding mora - 
than about 15 weight • percenL Polyethylene, polypropylene, polybutylene. poly-4-methyl pentene and 
polytetramethylene oxides are said to be most effecbve (or improving flexibility in poly(ethylene tereph- 
thalate). ft also is reported that the improved film appears to consist of elongated glotxiles 0.V5 microns 
thicic by 025-6.5 microns wide of polyethylene imbedded tn the polyester and that the resins ae 

10 incompatitile. * • . . 

U.S. 3.604.196. issued September 14. 197). to Prevorsak el a)., is directed to fibers of up to 4 denier 
for use in making apparel fabrics. The fibers are composed of blends of incompatiblB polymers In which 
one or more polymer species is dispersed In a matrix of another species, specifically disclosed polymer 
blends being 50/25/25 and 40/30/30 polycaproamide/poly(athylene terephthalate) /polypropylene. 70/30 
• rs polycaproamide/poly(sthylane terephthalate). and 35/65 polycaproamidapolyprppyleqe. Yams according to 
the patent exhibit irregular crimp and consist of a multitude of fine fibers of varying denier averaging 4 or 
less. The yarns are said to be sui^le for stretch-type apparel. Other disclosed utilities are in draperies, 
upholstery, carpel insulation and tinen-fike textiles. The fine libers are produced by subjecting a spnttable. 
elongated structure composed of a blend -of the incompatible polymers to a rolling pressure down the 

20 length against one crosswise direction of the elongated structure maintained in semlamorphous state by 
maintaining temperature below the glass transition temperature of at least one of the blend components, 
and subjecting the semlamorphous structure to a transverse force gradient, such as by twisting, flexing, 
rubbing or tearing, to spOt.the structure longitudinally into fine fibers. 

U.S. 3.705,074 issued Itecember 5. 1972, to Lamb et al.. is directed to high bulk, soft yams from 

.25 monofilaments for use in apparel fabrics and discloses longitudinally oriented fiim or^ monofil consisting ' 
essentially of, and prepared by extruding, 50-90 percent fiber, forming polymer selected from polyamides.' 
polyesters and poiyolefins or a mixture thereof and 5-50 percent polyester having a molecular weight too 
low for liber strength. The low molecular weight polyester component has a reduced .viscosity in metecrasol 
of 0.1-0.35 dl/g. 

30 U.S. 3.707.B37. issued January 2. 1973, to Gibbon Is directed to a pn^cess for fibriltaling fibrillatable 
tape at throughputs above 500 feet per minute to produce yams of relatively soft handle, high tenacity, 
good cover, desirable iuster and excellent printabillty having utility in knitting, weaving and tufting. The 
disclosed process, said to be appOcable *to any fibrillatable tape, comprises subjecting a travelling, 
fibriliatable tape under tension of about Q.0M2 grams per denier to the action of at least four fluid twisting 

35 means, such as a fluid jet, wherein the direction of twist imparted to the tape is completely reversed 
between adjacent twisting meanS; Prior-' to testing.' the tape is hot drawn to a draw ratio of about 3.M.2 at 
about 60-140* C. then subjected to a temperature of about 120-230*0 for about 0.01-0.2 seconds, 
preferably to achieve a draw ratio of about 4-5.5. Rbnilation of tapes by other means, including contacting 
with a grooved roller, passage over a stationary brush or similar shredding means, piercing in a plurality of 

40 . points and passing through a zone of high turbularice also is disctosad. 

Preferred tapes tn the process of Gibbon are said to comprise poly{ethylenl terephthalate). and blends 
thereof with about 0.1-25 percent by weight' Incompatible polymer, based on weight of the poIy(etfaylene 
terephthalate). are disclosed. Preten-ed incompatibte polymers are s^d to' be polypropytene and polyethyl- 
ene with the former being most preferred. The polypropytene must be finely dispersed throughout the poly- 

45 (ethylene terephthalate) according to Gibbon, such dispersion being facillteted by use of polyfethyiane 
* terephthalate) and polypropylene of about equal viscosities. The patant discloses that good dispersion is 
achieved by mixing and extruding :at high temperature through a slit die poty{ethylene terephthalate) having 
intrinsic viscosity of about 0.45-0.75 containing about 05-5 percent polypropylene, by weight of poty- 
. (ethytene terephthalate). having a melt flow rate, according to ASTM 0-1238 62T, Condition B or U of about 
. * 50 8-22. at an extaision temperature of about 260-300' C via a pack that imposes a shear force of about 60- 
150 reciprocal seconds for about 1;2 seconds. 

Canadian Patent No. 960012.- issued Decamtwr 31. 1974, to Gibbon discloses fibrillating fibrillatable, 
0.002-0.005 inch thick tepes of at toast 90 weight percent poly(ethytone terephthalate) that have been drawn 
as described in the above-discussed U.S. patent to Gibbon. Blends of po)y(ethytene terephthalate] with 

55 about 0.5-5 percent polypropylene, by weight of poly(ethy!ene terephthalate). wherein the poly(ethylene 
terephthalate) intrinsic viscosity is about 0.4OO.80 and polypropylene melt flow index, according to ASTM 
0-1238 62T Condition £ or U is about 6-22, and extmsion of such a blend as in the U.S. patent to Gibbon 
are disclosed. Advantages and utility of yams also are as disclosed in the U.S. patent to Gibbon. Blends of 
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polylethylene temphthaJata) and potypropytene as describad In (he U.S. patent to Sibton al«, am d-sdosed 
ta SriSora issued July 19, t977. to Umder et al.: U.S. 4.123.490. issued October 31. 1978, to 
Sibbfn: aS S 4779.875. Led December . -25.V197B. to Gibbon, all of which are dimcted to fibnliated 

, '^U?4t68%1Srt^^^^ io:Ne^n et al.. discloses:iHen,Bd..fiUn. use ^.pajer 

«.hi^ -Stam oaoer and typewriter ribbon bases, in. high speed printing .applicabons. as (etble 
S^^c nSnst^e^inO. es and identity cards, comprising Onear polyester am, 
p3J brSlght oVpoW oi at least one olefin polymer (e.9.. polyethylene.. polypropylene. 
pJyt^Snl. eS.ylene^opylene.ct«»l,m9rs) and 0^^.^l by weight of the o^n po^y^^ 

„ rnSbted poVolefin. Accortfina to-lhe patent- the -.^leted p^^^^^^ "•"'"ISZTS 
liS?Slhein.po.ymerin-*e.potye^^^ 

SSiropaque or trai^ocant .orienlml.filins prepamd fmm linear .polyestBr/blefin polymer blends lacking 

T ^TsStSS^itober :t5jek to'lftueir et al.. Is dmctedltp bia-mpone^t fillers, for .use in 
- maldria•no;lwoieri•^fibrous webs.- comprising first 8nd.6econdpolyri^^^ 

the first componert is i teast^partialV amo,phdus..but ^^^^■^'J«'^^ 
Slho^meltino poim of the second component Representati.ve polyrner.comt)lnations we saltf to indude 
ryirt^^hthalatoypolypropylene and poly(e%lene terephthalate)^^amlde.,R!j,p«tpns.oI .he 
••'"•'Wimnoneflts^anQG from '40-6010 6tM0«^ . :■ •'•:> •.•: -1 i"^/: ; • ^ 

« ""SS?rarjlal:of Bastome^ and Plashes. 18. October. 19te. wges 
V study WmechanicFpSpSty-^Sd^pS^^ o». compressiommold^ placques of b^ds <rf 
SeJyS e terephtSalairand polypropylene In various p«ponions. noti»9. that both 'es^'"?^*; « 
:'"V:„ixtiles andthat SOZO fclends of polyethylene terephthalate) and-polypropytene are..us8d In soft drtnlc 
.K-'bSf Sd^nduding that.spedfic.cempositions may be. ..attractive .In '^l^ JP'^.^^f 
« geotexdles: The -aulhors report, with rasped to med^anieal properties., :*»"9 "^8^,2'":? 
... L rule 'oHnixlun«*eha»ior. suggesting that the.-two. polymers ;are pppriy Keaklyj.^onded at domain 
?ntS4d:.Wit»v,espect to wJe^|«mH«lion. emoJfecorT..plicated diffusion path. h, the two component 



. Whiie these patents and- the publication describe various blends contammg » Pohrester opmWl^^ 
.„ a.polyolefin comporient. including propylene polymers, neither the P°'«?*y'^?«^P*''^^^S*" r 

.. (Xmer blends-according to this invention nor tape yams comprising.*? same is taught or suggested, nor 
. . te OBIty otsud» yams in- woven carpet backings of good dimenaprial, stebiBty. high temperature pfocess. 
abilftyandtuftability by needling. . • 
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Summary of theJnvenfion 



-■ ■ ■ Briefly, 1h^ yams of this Invention are diaracterized by substantially flat, redangular "oss-s9^on and 
« com^ a msinous.blend compristog a poly(ethylene terephthalate) com^nent ha«n9 [^ff ^^Jj;" 
aboTl? to about 43. pBreent. by weight of the poly(Bthylarie terephthalate component, of a substanliaBy 

crystalline pmpylene polymer component ■ . ' J . . _ a 

Sudi wms are produced by a process comprising (a) forming a molten, intmate rrtxture "W«smg a 
- polylelhylene terephthalate) component having Intrinsicviscoslty of . about O.7 to about 1.0 tWBJn ^ 
45 SlompSnol. a«oSna to ASTM b-2B57..and about 17 tP about 43 percent by weight 0 the PoMethyJne 
componiit. of a substantially crystalline propylene polymer component having a melt tow 
«t?of about 2 to about IB gnO minutes, acconflng to ASTM 0-1238 Condition L. such mnrture being 
' substantially free of water: (b) extnrding the molten mixture through a film die onto a dim m to obtain a 
Quendud film of substantially unlfom* thickness: (c) slitting the quendied film along ite length uito a 
sp pluaBly of tapes: and (d) drawing the tapes lengthwise at a draw ratio of about 4:1 to . 

Also OBvided according to the present invention are woven carpet badang fabncs for tufted carpel 

• stnffitums and. in particular, woven primary baddng fabrics well suited for use in tufted carpet stmctures for 

• . carpel Hie and automotive carpets. TTie carpet baddng fabrics comprise woven warp and fill yams, at le^ 

onTof whid. comprise yams of substantially flat redafig.ular cross^ection co^P'^^J^ '"""T'^'S 2 
S5 components comprising a polytelhylene terephthalate)- component having '^'ff^J^^^Jl^^ 
about 43 percent by weight of the poly(ethylenB terephthalate) component of a substantially, crystafflne 

'"?a"faSwTmSment ftls Invention provides a resin blend comprising a polyethylene terephthalate) 
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componant having intrinsic viscosity of about 0.7 to about -1.0 dl/g In o^hlorophenol acccrcting to ASTM D- 
2B57 and about 17 to about 43 peicent by weight of the polytelhylen© lerephthalatel component, of a 
substantiallv crystalfine pnopylene polymer component hawng a melt flow rate of about 2 to about 18 gno 
minutes according to ASTM 0-1238 Condition L - 

5 • 

Detailed Description ol the invention 

fO In greater detail, the yams of this Invenllon are characterized by substantially flat rectangular cross- 
section of substantially uniform width and Ihictotess along the length of the yam. The yams are composed 
primarily ol a polyiethylene terephthalata) component and also contain a minor amount of a substantially 
crystalline propylene component which is effecth^e to allow the yams to be easily penetrated by tufting 
'needles used in carpet manufacture without excessive splitting and fibrillation and without substantial loss of 

rs desirable yarn propsrtias. such as stiffness and dimensional stability, imparted by the poly(ethylene 
• . terephthaiate) component 

The poly(ethylene terephthalate) and propylene polymers are immiscible, as Indicated by thermal 
analysis showing two discrete melting point peaks, and are believed to be present in the yams- in the form 
of a matrix or conthubus*- phase, of the -.polylethylan^ " terephthalate) .component, having 

30 phase -of this propylene polymer component finely and substantially uniformly distributed therethrough. 

The .poly(ethylene terephthalate) component used in preparing the invented yams is an intermediate 
intrinsic viscosity resin of the type commonly used In packaging and liquid container applications. The poly- 
(ethyiene terephthalate) component preferably is a homopolymer poly(ethylene terephthalate) although poly- 
(ethylene terephthaiate><lominated copoiyesters containing nunor amounts of copolymerized acid or, glycol 

25 ' components or blends with other polyesters can be utilized provided that the copoiyesters or blends exhibit 
suitable intrinsic viscosities and yam properties. The poty{ethylene terephthalate) component can be 
prepared by known techniques. Commonly, terephthallc acid or a derivative thereof is esterified or trans- 
esterified by reaction with ethylene glycol Blends of virgin poly(ethylene terephthalate) component v4th • 
recycled resin from Ihe invented process. e.g. edge trim, or regrind from poly(8thylene terephthalate) liquid 

30 containers. e.g. soft drink bottles, also can be used. Propylene polymer content of recycled edge trim and 
. intrinsic viscosity losses in the poly(ethylene terephthalate) component thereof as wall as in bottle regrind 
resin must be accounted for in selecting the amount of recycle or regrind to be used. 

Suitably, intrinsic viscosity of the poly(ethyler)e terephthalate) component ranges from about 0.7- to 1 
dl/g in cH:hlorophenol. determined^ according :to ASTM D-2857. Higher intrinsic viscosity poly(ethylene 

35 terephthalate) resins are more difficult to process by extnjslon and extruded films of such resins are less 
tractable than films of tower intrinsic viscosity resins such that slitting thereof into tapes Is difficult Poly* 
(ethylene terephthalates) having intrinsic viscosty below about 0.7 dl/g are not suitable because they 
provide insuffictent strength to yams prepared therefrom for carpet backing applications. Further, hydrolysis 
of such resins during pmcessing towers molecular weight thereof with accompanying processing difficulties 

40 and losses in final i^oduet strength. Intrinsic viscosity of the poly(ethylene terephthalate) component used in 
preparation of the invented yams can deaease by up to about 0.15 dl/g when processed as In the invented 
process. Preferably, the poly(ethylene terephthalate) component from which the invented yams are 
prepared have intrinac viscosites of about 0.75 to about 0.85 dl/g in «hlorophenol according to ASTM D- 
2857. as the same exhibit deisrable melt processiblllty for film extnjsion and -tape manufachim according to 

<5 . the present invention, and are of high enough intrinsic viscosity to withstand some loss of molecular weight 
strength during processing such that yams prepared from such resins in combination with effective amounts 
of propylene polymer component exhibit desirable yam properlies. including tensile strength and elonga- 
tion. 

Suitable poly(ethytene terephthalates) are commercially available. Examples include intermediate intrin- 
so sic viscosity grade polyesters available from The Goodyear Tire end Rubber Company under the rtame 
Qeartuf Polyester. 

The propylene polymer component used in-preparing the invented yams is a substantially crystalline 
propylene homopolymer or copolymer of propylene with minor amounts. e.g., up to about 30 mole %, of 
one or more copolymerizable alpha-olefins such as ethylene, *butene-1 and penter»-1. Such propylene 
55 polymers are commercially available and typically prepared by polymerizing propylene or propylene and 
comonomsris) in the presence of heterogeneous catalysts comprising a transition metal halide component 
e.g.. a supported or unsupported titanium chloride composition, and an organometallic component, e.g. an 
aluminum alkyl or aflcyl aluminum chloride, at elevated temperatures and pressures and often in the 
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praferretJ propylene polymer component accordino to the prBsenl oivennon suoson y y 

• ■■' SSZ SLmtially liwnB In thin spots from the resinous blends. Propyleno.i^lymer-compon nte 
V.---rQS ^.ttyteMaiy^fl-hLg ^ flow rales below about 2 g/tO minutes, am moredrftoilt to 
• " ^,S„CS5 JterephlS^^^ ""^^ havlng.arough.and.. grainy 
•- S^pLTsSruse BCcSiing.to the invari^on: Degradafio. of *e propylene f-"^- "tH^-^ 

■ - Sgproc4rfngmaymsultrnm6«ll6wrateinaeasesloup.to.about.^^^^^^ 

■■■■ mSal T^me? vi£«lly propy]^ei»lym« components. e.g.-those.«lth melt.flowrralos above about 16 . 
^MsZ^ iiclit me« strength to.tha vinous blend during lOm extrusum.and rasuH In 
umaw films with thin SDOts and non-unHorrn thickness.. * 1 , ^ 

• PrSy^Spropylena polymer cornponeht has melt How rate of .about 3 to -about 9«0 "^s 
^ =^ aoJSna b X D-lS cJhdion L in erder to attain good dispe«ion in «he POly(e^ene t^^^^^^ 

■ ---Wn^land faaIitat«-extmslon of the blends lnto. flims of substantially .-unrtom. thickness. best-n.sute 

■ and^opJS^lJJr comJonS^ asdescribed above in amounts. such 4hat iouMZtoabout « ^ 
rmpSene polyT^mponem is present by weight of the poly(ethylene ter«phthalatB) Qm^ " 

• amoL of thV^pytene polymef component-in-the blends yield tape yams .that lack strength fibnUate 

is :SiJ«.d.S^^elodusting.mai«ngsuc.vy«^^ 

ISes Below abmit 17 weight percent propylene polymer .component, yams-have inadequate needle 

• • ■rtSX^Sngoodprocessibllity.and^yamsofsui^^ 

• ■ easir^S^iad by needles- during tufting operations without excessive fibrillation, the ^^'-^ U^^ 

aaing to this Invention-contain about 20 to about 35 percent P^PV'^^^P^'j^"' """P""'^^^^^^ 
■'■ rpoiy(ethylene terephthalate) component More preferably about 25 4d about 33 we«ht percent propylene 

•• • ^STsKn^'rir,..n various adtfllive^and agents of'the type commonly ^ 
■' indivldua^msin components ftereof. Examples include antioxidants, stabilizers. ' 
B ■ The invented resin blends, comprising p61y(ethyl6ne terephthalate) and propylene polymer component • 
. as dwcieb^ve whemin about 17 to about 43 percent propylene polymer component by weigrt ot the 

• rolySytone terephthaate) component Is present are prepared by combining the resin eompone.nts. Mett 
SJZrBieSnponani. for examftfe In an-extmder. typical^ provides more unitom, dispersion of me 
propylene poller ornponent in the blend than does dry WendMg. Dry blending prior to mett compound- 

a ino may tadlitate the latter and yield a more uniform blend. 

Sording to the invention. sW-fiim yams suitable for weaving, and pariJcolarty .wair suited tor use m 

• manufacture of woven backing fabrics- for carpets, are prepared by a process pompnang- (a) tonrtng a 

• lILn. intimate mixture comprising a poly(ethylene te,ephthalate> c»mponem having Intnn^c v^sc^ of 
•• • • about 07 to aboul LOdl/g in c«hlorophenol according to ASTM D-2857 and about 17.tD about « pereent 

« S^light of the poWethVlen; terephthalate) component of a substantially crystalHne P™P]g»« PJ^'^^' 

• wmponent having a mett flow rate of about 2 to about 18 g/10 minutes according to ASTIVl D-1238 

U such mixture being substantially free of water (b) extnidlng the molten murture J>«."9h ^fiUn 
die onto a chill roll to obtain a quenched film of substantially unifom. thickness: (c) sDtbng «» q"«2»d 
film alono its' length Into a plurality of tapes: and (d) drawing the tapes, at a draw raho of about 4:1 to al»ut 
» M:1 ^riTraSfto reduce shrinkage of t»« yams to levels suited far tufted carpet file an* automotnre 
rAmat hackino structures, the drawn tapes are annealed. 

"^^yTeS^;eP«»«-ate) a^ propylene polymer components used in the Invented proc^s.?ra. 
combined to form a mixture substantially free of water in order to avoid hydrolysis of the PO'Wefty^ 
terephthalate) component during processing and attendant loss of inolecular wergW and properties. ERecb 
55 of absorbed waterTpoly(ethylene terephthalate) and recommended d^ing procedures and «.nd.t«ns 
SafSlro described ^detail in -Goodyear Cleartuf Polyester Product Manual" issued by The Goodyear 
Tire and Rubber Company. As discussed therein, drying can be conducted in vacuum ovens, double cone 
roSry vacuum dryers, fluidlzed bed divers, hopper dryers and dry; air droulating or dehumidifying ovemt. 
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with drying ratB depending on initiaj moisture content of the poly(ethytene terephthaiate), drying tempera- 
ture and degree of vacuum or air ciroulalion rate in the equipment. Recdmmended drying temperatures sat 
forth therein for.air drying are about 150-180* C with an air flow rate of at least 1 m^/s/kg/hr using air with a 
dew pant of -28' C. 

s Water content of the mixhire of po)y(ethyIene terephthaiate) and propylene polymer components used 
' -to manufacture yams according to the present invention preferably is about 50 ppm or less. The poly* 
(ethylene tarephthatate) component can be dried in the absence of the propylene polymer component 
preferably at about 146 to about 177* C for about 3 to about 5 hours, or In the presence of the propylene 
polymer component, preferably at about .120 to about 140' C for .about 10 to about .l5.houreJn.^ther .case 

10 using circulating dry air. Typically, the undried propylene polymer component In the amounts used 
according to the invented process contributes up to about 20 ppm water. Accordingly, when the poly* 
(ethylene terephthaiate) component is dried in the absence of the propylene polymer component, it 
preferably is dried to below about 50 ppm water, e-g.. about 30-40 ppm, so that separate drying of the 
prepylene polymer ccHnponent is unnecessary. 

15 After drying, the dried poly(ethytane terephttialate) component or btend thereof with propylene polymer 
component is introduced into the barrel of an- extruder without substantial contact with the atmosphere in 
order to avoid absorption of water by the hygroscopic poly(6thylene terephthaiate) component. This is 
conveniently accomplished by locating a suitable outlet hom the drying equipment, such as a dryer hopper, 
in direct communication with a feed port of the extruder. If it is desired to feed the propylene polymer 

20 component to the extruder separate from the dried poly(ethylene terephthaiate) component, separate 
metering devices for the resins can be used. 

The poly(ethyiene terephthaiate) and propylene polymer components are fed to the extruder barrel and 
mixed and worked therein by the action of a revolving screw conveyor within the barrel to obtain a molten, 
intimate mixture of the resin components. Additives can be metered Into the barrel with either orboih of the 

25 components or added separately if desired. 

Standard screw designs of the type conventioriaJiy used in extorsion of polyester or polypropylene can 
be used in the invented process, with the former type being preferred to obtain higher throughputs through 
the extruder. Most. suitably, a pofyestar-type screw that Is cored for circulation of water to cool the feed 
section thereof and with a suitable- mixing head located at the end of the metering section is employed. An 

30 example of such a screw is a 30:1 length to diameter Davis-Standard baaier^flight polyester screw. 

Mixing and woridng of resin in the extruder barrel Is conducted under conditions effective to melt the 
poly{ethytene terephthaiate) and propylene polymer components without substantial degradation and to 
obtain a substantiaify uniform mixture of the molten components. Preferred barret temperature profile is a 
. flat profile with all sections of the .ban'el set at about 275*C to about 300 *C. although lowering of a first 

35 ' zone temperature. e.g.. by about 10' C to about 20 *C. ,also can be used with good results. Temperatures 
above about 300* C are avoided to mininruze degradation of the resin components. 

The molten, intimate mixture of poty(6thylene terephthaiate) and propylene polymer components is 
extruded through a film die associated with an outlet of the extaider barrel. Such dies are well knomm and 
generally comprise an inlat communicating with the extruder barrel outlet, and a channel for flow of molten 

40 resin to a die gap defined by die lips. A suitable die is a standard coat:hanger die of the type widely used 
in film extrusion. A relatively narrow die gap preferably is used to erasure substantially uniform thickness of 
the molten, resinous blend issuing as a film tfom the die. Preferably the gap is about 6 to about 20 mils. 
The die is heated to maintain the resinous blend in molten condition during passage therettvough. 
Preferably, die temperature * is about 270 * C- to about 300 * C. 

45' The molten film extruded from the die is cooled to obtain a quenched film of substantially unlfonn 
thickness. In view of the relatively bw melt strength of the molten extmdate issuing from the die. coofing is 
preferably accompDshed by contacting the extruded film with a cooled chill roll located near the die outlet 
Preferably, the gap between the die gap and the chill roll is one-half inch or less in order to minimize 
formation of thin spots. The chill roll is cooled sufficiently to quench the extnjded. molten nim. Conveniently. 

so the roll is cooled by circulating cooQng water. e:g.. at about 60^ ' C* therethrough. 

. The quenched film is slit along its length into a plurality of tapes. Most convenientiy, the film is passed 
continuously over a series of cutting edges although other technk]ues such as sGtSing with lasers can be 
employed. Due to stiffness of the quenched film, steel cutting edges of the type conventionally used In 
sotting polypropylene film into tapes are not prefened because use thereof often results In tapes having 

55 rough edges or edge defects which can lead to tape breakage during subsequent drawing of tapes. Blades 
of henjer composition or surface are preferred, good results being obtained with hingsten carbide, ceramic 
or titanium carbide-coated steel blades. 

Slitting of the quenched film, into tapes Is facilitated by maintaining the film under mild tension during 
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sfltfinB. for exampte by adjusting spaed ol rcll pairs used to feed me film to JT,?';,;';^^^^ 

the sLg appals and tocatinB such rolls In. dose proximity thereto. The « ^ " 

of desirJ Sth by adjusting the spacing between the '^'^l''^^'^ X^'^m.T^ 

woven carpel backing fabrics, sill film widths preferably range from 60 f ^TO m"5. 

The slit tapes are subsequently drawn lengthwise at a draw ratio of i*"'* * "".^f " l;";"!*;; 
tapes mi inaSe strength and tenacity thereof In the lengthwise ». Orawmg J«"J J^^^^^ ■ 
Etching the tapes heated to , temperature, above the glass t™^""" 

terephtha^ate) component to soften the tapes and pem.it orientation of the P°'r «f Z^" 
^m^xa abou^TS-C to about llo'Care employed to fadHtale stretrt-ng ««"'|rt bre^ of tepe^ 
LUntly. stretching Is ccnduclBd by passing (he sDt tapes through a *^'^«>^^^^^^^!, 
appSatB temperatum from feed rolls to takeup rolls. with Ihe latter rotating S tiS 

pLVihe de^red degree of stretching. The heating, zone can be an 

• upes are contacted of other suitable means.- .Stretching of tapes In contac^ w-tti. a heated surface Is 
SSLo because Ihe surface tends to support the sottened-tap^ thereby '"^^"Bcurl^fl^^^^^^ ^ 
occur H the tapes are heated in an unsupported state. Average residence bme of the tapes ai contact with 
such a heated surface most preferably Is about one-half to.about two seconds. _ 

Orawlng can be conduaed in one or more steps to achieve a fine) draw ^^^'/^^^i^'S^ 
Preferably, drawing at a draw tBticof about 4.5:1 to about 5:1 Is completed at about 85. to about >«» C m a 

■ SSl?p to ato yams having tenacities of about 3.4.to about <5 g^denier with elonga^ns of ab«rt ffi 
TLl AB per6ent>or;yams toie used- in woven carpet baddng fabrics, d-ewn tapes hav..ng w,dths of 
about 30 to about-SOO mils and thicknesses of about 1 J to about 3.5 mils are-praferred. . 

• Preferably, and particularty in the case.ol slitHilm yams to be used to prepare woven fabn^ for use^ 
primary backings for tufted automotive can»ts and carpet files. Ihe drawnJapes are annealed to render the 
Le resistant to shrinkage. Annealing is camed out by heating the .tapes .to above trar^ 
temperatum of the poWethylene terephthalate) component in a relaxed st^e. ConvB"^"^^/^^ ^J^. 
are passed around two or more rolls heated to above glass transibon temperature of the .poly(ethylene 
tBrephthalate) component but bilow about les'C. to avoid excessive sojtening -of the P^Py'^-'B Pog^ 
Sonem L loss of yam p^perfies. with reductlon-in »)ll ^^^^"1^^^ 
Before annealing, shrinkages of up to 20% are typical ofthe drawn 'Z^. 

■ acfveved by annealing at about 138 to about IBS' C with spaed raductton of at least about 10% over a 

""^i or drawn and «inealed tapes subsequenBy can be taken up by conventlonki means. 
Altomatively. the yams can be fed to a toom tor weaving imo woven carpet 

Weaving-ol the yams is conducted by. cenventicnal techniques. AppBcatrorv of anbstabc agems and 
lubricants of the type commonly employed with polyester yams fadlltatas weaving. . 

Carpet bacJg fabrics and other fabrics woven from the Irwented yams compnse woven w^rp and-fij 
yams at least one of which comprise the imremed yams. The invented yams can consbWe both warp and 
fin yams of the fabric, as in a primary carpet backing fabric. Altemafively. warps of-the -nvented 
alone or in combination wfth other yams, can be woven with other fill yams or vice versa to provufe am 
desired fabric stmctoras. Generally.- when the invented yams are used as warp yams m weaving of carpet 
backing fabrics, yams about- 30 to about 300 mils wide and about 15 to about 3.5 mite ftick are used 
wETused as fill yams, widths generally range from about 76 to aboul 500 mils and «h«*nesses ^ 
tmm about 15 to ^oul 3.5 mils. Fabric constructions having about S to about 30 waip-yams per Inch and 
about 5 to about 20 fill yams per inch are suitably employed as backings, -precise constnicton varyi^ 
somewhat depending on backing style. Tofted carpets comprising such woven backings can be prepared 
by conventional tufting and finishing procedures. . 

For use In weaving primary carpet backing fabrics far tufted carpels for carpet P^'ej^ JJ^ 
acconling to the invention have tenacitlBS of about 3JS to about 45 grams per denier, etongrton of about 20 
•to aboutm and dry shrinkages of about 15% or less. Wan. yajs about 40 ^ ^« -"^ 
about 15 to about 25 mils thick and fill yarns about 75 to about 125 mils wide by about 15 «» " 
mils thick are most preferably employed. A preferred fabric constmctlon for such backings is. aboirt 12 to 
IL m warps par inch by about ia to about IB fills per inch. The tufted backings typicafly are backed 
with foam, such as polyurethane Of vinyl, in ttie final carpet tllB assembly. 

For use in weaving primary carpet backings Idr tufted carpets for automotive appBcatons pretened 
yarns according to the invention have tenacities and dimensions ^ described above. etongaUons of aboirt 
30 to about 45% and dry shrinkages of about 1% or less. Backing fabric construchon preferably s about Ifl 
tb about 30 warps, per inch by about 8 to about 16 fill yarns per inch. In the automotive carpet, the tofted 
backing is coated with a latex or hot melt adhesive badtcoaL 
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The present invention is illustrated by the following examples, it being understood that the same .are not 
intended as limiting the scope thereof. 

EXAMPLE I 



To a V-cone rotating blender were added 279.3 pounds of homopolymer po}y(ethylene terephthalate) 
pellets.' identified as Cleartirf 6007C front Goodyear, haying an intrinsic, viscosity ..of O.B. dVg in .> 
' to chlorophenoi; determined according to ASTM 0-2B57 and 39.2 pounds of crystalline polypropylene pellete 
having mell flow rale of 3.5 g/10 minutes according to ASTM D-1238. Condition L and 31.5 pounds of 
pellets of a polypropylene-basad concentrate containing minor amounts (less than 0.5 percent by weight of 
the total blend) of titanium dioxide and carton black for color, opacity and deiustering. The blend -contained 
25 percent polypropylene by weight of the poty{ethytene terephthaiate). The blend then was tumble-mixed. 
15 for 1-2 hours, loaded into a dasiocant bed-hot air recirculating dryer and dried for .about ten hours at an air 
temperature of 135* C. Estimated water content after drying was about 50 ppm. 

The dried blend was subsequently loaded into the hopper of -a 2.5 -inch .Black Clawson extrudar 
equipped with- a banisr-fllght polyester screw.. The extruder barrel temperatures were set at a fiat 291*0 
profile, with the' exception of -the first zone, which.was set at 274* C. The blend-was extruded through a S- 
' 20 layer screen -rnesh and Into a coat-hanger film die. with its gap set at 0.010 inch. Extrusion rate was 
' controlled to yield a fibn.wth an unoriented thickness of approximatBly.0.005 inch. 

The film was cast onto a 24Hhch diameter chill roll rotating so as to provide a linear speed of atxsut SB 
ft'minute. with its temperature controlled at about 66* C with redrojlating water, the chill roli 'b^ng located 
less than one-half inch from the die outlet 
25 The film was conveyed from the chill mil over conveying rolls and passed over a bar equipped with a 
■ series oil tungsten carbide razor blades at about 60 ft/minute. The blades slit the moving film into tapes. 
Tapes designated A wem slit into widths of about 91 mils' from the film. A second fiim prepared in Gke 
manner was sUt into tapes, designated B. about 200 mils wide. The tapes were conveyed via rotating rolls 
onto a hot plate surface lor drawing. The plate temperature was set at about 91-96* C. Drawing was carried 
30 out at a draw ratio of about 4.5: 1 to 4.75:1 . with a fmai tape draw speed of about 270 feet per minute. 

The drawn tapes were conveyed over additional rolls to a series of seven rolls for annealing. Roll 
surface temperatures were set at about 154* C. and speed was reduced linearty from 270 feet per minute to 
approximately 245 feet per minute from the first to the last rolls. The last roll was chilled to 16* C with cold 
• ' water rearculation. The finished tapes were wound orito bobbins. 
35 'The tapes' were found to have the following physical properties: 





TAPE A 


TAPES 


Dimensions (mils) 


48x2 


95x1.9. 


Denier 


680 


1250 


Tenacity (g/denier) 


3.5. 


'3.3 


Elongation (%) 


30.0 


25.5 


Dry Shrinkage (%@ 270' F) 


^3 


2.1 



45 * 

A lubricating finish was applied to the tapes and the same were woven into a plain weave fabric using 
TAPE A as warp yams and TAPE B as* fill yams. Fabric construction was 24 warp yarns per inch by 13 fill 
yams per inch. The backing was tufted with bulked continuous filament nylon yams (1^8 guage x 6-8 stitch) 
by needling. Visual inspectiori during and after' needling showed substantially uniform rows of tufte in both 
^ the warp and flll'directions without significant yarn or needle breakage. 



COMPARATiVEEXAltfPLE I 

55 

This example illustrates production of yams from poly^ethylene terephthaiate) without use of a 
propylene polymer component and their performance as a woven primary carpet backing. 

Poly(ethylenB terephthaiate) pellets (Goodyear Cleartuf 9508B) having intrinsic viscosity of 035 dl/g in 
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inlls X 2 mils) the tapes were dravm on the hot plate, essenoaiiy as in cwimh 
annealing was perfonnetf. The product yams had the following propertlBS: 



fO 





* Denier 


-700 - 


n • ■ 




Tenacity (g/den) 








■•ElcngalJOfv (%)-:- 


:jfi.13.8. . 



















Is Z^y»m in im6lp|ain wea^ie. fabric havii^' about 20. warps .per inched about 12 fllfyams pw 
: ..tutdn-g-TOedlBicould nol.jl^^rtly>n?trafe:jhe>6ly,9Ste^^ clenected to one 



.EX/»MPLE2.. 



Raw materials, blendeirin a batchvnse fashion as-described In Example l^^;'"^"^ SI J^ 
iita Swing essentially of pmceidSre of .E>^.pie.1. Tapes. we«:d«wn at a r^J^ ? *^ 
The drawn tepes than were carried over aeries of seven tolls for;?nneai«.B wrth speed «f «=''"^« 
Example 1. lni1ially.iape.was.collected..vytBchbypas^^^^ ifitseyeM anneali"9 "''"P^f:]^''^' l!^ 
toToht ttuouoh the rail system, roll temperatures and raiax rates (% reduAon m speed between the fi«t 
S fonslwere i^reas^ In steps, fn all cases, only the first six rolls were .heated at temperatu.^ 

S sh^S^J^TsiS^Sf.was Lled to about' I.e^C. The folk«ing,shrintose.r«.55.s.. detemUned 

■6yASTMfr3334.11.-«r».! 



% Relax 


RoD' 
Temperatures 


■ Dry ' 
Shrinka9e(% @ 
270;F) 


0,1 


Bypassed 


17A 


5.6 


250 


. 10.7 


5.6 


275 


9.1 


11.1 


275 


5.8 . 


9.6 


' 300 


/ 2.0 



Dry shrinkage Values or 2% and less are considered to be in the ^^^"^ '^^^^^ 

• ■ baddna perSnce. As car, be seen from the results of this example the combmation of about 10% re to 

* ^Zy^Ser^ gave accept shrinlaga. whereas lower mlax and temperatures gave htgher 



so 



•55 



COIVIPARATIVE EXAMPLE 2 



isline parts by weight of the polylethyiane terephthalate> used m Compara^« BampleJ ^^^^^ 
by weight m.1% by weight of poly(ethyfene terephlhalate)) of polypropylene of the ^ used in &ample 1 
werJ rS and dn^ in the desslcant-drying unit used In Example 1 for about 8 hours at aboj 1« 
The dried mixture was fed to the extmder and fom>ed into Hlm and slit into tape essenbaliy as described Hi 
Example 1 without difficulty. Tapes were drawn at ratios ot 4.1:1 and Sihi. but were not annealed. 

(4ric- woven fmm the tapes essentially as in Example i behaved in a manner similar to the fabric 
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prepared in Comparative Example 1. The tapes would not allow a tufting needle to penetrate without 
producing unacoBptabie distortion. 

5 EXAMPLE 3 AND COMPARATIVE EXAMPt£ 3 

Two raw material tutches were prepared by mixing pellets ol the poly(ethylen6 terephthalate) and 
polypropylene components used In Example .1.. The .first, designated .EXAM RLE 3 contained 33% 

10 polypropylene by weight of the poly{ethylene terephthalate). The second. Comparative Example 3. con- 
tained about 54% polypropylene by weight of poly(ethylBne terephthalate). These mixes were dried at about 
121* C overnight and extruded into film following essentially the procedure of Example 1. The extruder 
profile began at about 279* C in the feed zone and increased linearly to about 291* C at the die. Tapes 
were drawn at 4.5:.t at a hot plate temperature of about 94' C. No annealing was performed. Qualitatively. 

IS slitbng and drawing of the Example 3 blend was comparable to that of the material of Example 1. 

• Comparative Example 3 deposited a significant amount of dust on the cutting and drawing equipmenL 
PropaitiBS of the resultant yams .were as follows: 





Example 3 


Comparative 
Exempted 


Denier 

Tenacity (g/den) 
Elongation (%) 


660 
3.75 
2S.4 


653 
3.40 
21.1 



As can be seen, the comparative yams were only slightly wealcer than the Example 3 yams. However, 
in addition to the fonnei's increased dusting potential, the yams split so easily by hand that they were 
determined to be unsuitable for weaving and tufting. The Example 3 yams did not split excessively and 
^ were deemed suitable tor weaving and tufting. 

. .- EXAMPLE 4 

35 ■ 

Polyfethylene terephthalate) having intrinsic viscosity of 0.8 dVg in o^lorophenol according to ASTM 
0-2857 (Qoodyear Cleartuf 8007C) was fed through a continuous hot-air desiccant-bed dryer, where it had a 
residence time of at least 4 hours at about 149* C. It then was introduced into a dosed volumetric auger- 
feed system, where it was blended v/ith the polypropylene and a pigmented polypropylene-based con- 

^ centrate similar to that used in Example 1 in the proportions used in that example. The mixture then entered 
a 4.5 inch Davis-Standard extruder and was extnjded through a 54 inch coat-hanger die onto a chill roD. The 
chill roll and an^r knife were located immediately next to the outlet of the die. As in Example 1. the film 
was conveyed to the slitting area, cut intp tapes and drawn on a hot plate. Drawing and annealing were 
done under . the same conditions as in Example 1 after which the yams were wound onto bobbins. The 

^ yams had the following properties: 





TAPE A 


TAPEB 


Dimensions (mils) 


49x2 


92x1.9 


Denier 


730 


1308 


Tenacity (g/den) 


3.3 


3.6 


Bongation (%) ■ 


34.2 


33.3 


Dry Shrinlcage {% @ 270* F) 


1.6 


1.9 



55 , 

After appQcation of lubricant, the yams were successfully woven into fabric (24 warps per inch of TAPE 
A yarns by 13 fills per inch of TAPE B yams) on' a 154 inch toom. which performed well in tufting as a 
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primery carpet backing. 



Claims 



' 1 Yam of substantially flat aoss^action compriang a poly(9thyl8a9 "^P^'^^^S "'I'P'™^^^^^^^ 
disperseTiSabom 17 to about 43 percent, by weight of tt« poly(elhyi8ne tB«phtt«i8lB) component of 

" •^r^^siKT^rtT^r^^^^^^^ -ists.0,. 

'"T^r^TnrraS p^csdmB daim «hemin the pdyCethylene tBrephthalate) oomponent consists " 

« "'rvS^^^^Sr^tr 1 -pSS^ « po,y(ethy^.a™ph,haiate, compo„«,t ha^n^, cT^persed 
tt»«y,^rrtD about 33 parcent by weight of the poly(elhylene terephthalate) component, of a 
S,«Sr cSiine polypmp^ene homopolymer componem and prepa««l •rom a b.end of a poly- 
Sls te5SalB) cwnponant having intrinsic viscosity of abocrt 0.75 to about 0.85 dl/g In o- 
inVrS^nl Sm to-^ &-2B57 and a substantiaUy crystalBna polyp^pyJene homopolymer 

„ SSptX^e^flSi^tabootatoebou. ,4 g,10 minutes acconl^ U> ASTM t>,238. Conation 

6 Yam according to any preceding claim of substantially flat rertangular ooas^cHon. . 

z SjeTLdng fabric comprising woven warp and fill yams, at least one of wt^-ch compnse yam 

« "^'^Z'Xe^P^f^ a Primary can». baddng having a plurality of tu.^ T'^'l^Jl 
from one a-rfTthereof Jid a plurality of tuft stitches on a second surface tt»«of. wherein the pmnary 
carpet bacldng comprises the carpet backing fabric according to.aaim 7. . . 

9 Caroet tile or automotive capet comprising the tufted carpet according to Claim B. ... 
So. A msinous blend comprising a poly(ethylene terephthalate) "™P°"f '« ^^"9 inbinsic v«coa^ 
30 about 0 7 to about 1.0 dVg in o^hlorophenot according to ASTM D-2857 and about 17 to about 43 pereenl 
S^lflL ofrpolWethylBni tereplLlate) component of a subs.anti.ly crystalHne P«Py'e~ Pjj^ 
component having a melt flow rate of about 3.5 to about 5 g/IO minutes according to ASTM 0-1238 

^"fn process for pmdudng tape yams suitable for weaving comprisinQ (a> forniing a molten, intimate 
mixture frTcomponente comprising a polyethylene terephthi^Bte) «mponent havi.^ mtnnste vist^d 
aZ 07 to ebout^.O dVg in o^hlorophenol according to ASTM ^2857 and about 17 to about 43 peresnt 
towight of the poiy{ethyleni terephthalate) component of a substantially crystalline propylene polymer 
SLZnt hSig a'L« flaw rate Of about 2 to about 18 gno minutes ac^rdlng to 
Son U si^d mixtum being substartiaDy free of water: (b) extn«Jing me -nolten mcjre ^J^S*^ a «^ 
tfie onto a Chill roU to obtain a quenched-film of substantially unlfom, thldmess; (c) '^^^"B ""^ 
film along Its lengt»» Into a plurality of tapes: and (d> drawing the tapes at a draw ratio of about 4.1 to about 
5.5:1. 



.15 



40 



45 



so 
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